29 7 


1873.] On Rainfall and Sun-spot Periodicity . 

this amount of heat; and when the glowing charcoal, in the case of Jey - 
poorite , is afterwards held under the nose, a distinct and even strong 
smell of garlic is perceived. If fusion of the gold takes place, this smell 
ceases immediately. There is also emitted from Jeypoorite thus treated 
another very peculiar but indescribable smell, after that of garlic has 
ceased. This I believe to be due to volatilizing antimony; and the fact 
is, so far as I know, unnoticed by writers on the 44 blowpipe ” since the 
time of Cronstedt; but YonEngestrom says of this metal (Translation of 
Cronstedt’s 4 Mineralogy,’ by Gustav von Engestrom, London, 1772, 
p. 308), 44 Antimony is known by its particular smell, easier to be dis¬ 
tinguished, when once known, than described.” The corrosion of plati¬ 
num by Jeypoorite powder, mixed with a large amount of rust, when 
roasted through it, is also (in my opinion) a strong proof of the existence 
of sulphide of antimony (vide 44 Pyrology,” par. 80); for in this case I 
found that, thus roasted, Jeypoorite considerably, and even pure Sb 2 0 3 
slightly corroded the platinum, while native arsenic and arsenic acid did 
not do so at all. 

(21) When the gold ball, placed with a crystal of Jeypoorite on char¬ 
coal, as described in (20), is fused by an O.P., the surrounding ash of 
the charcoal is observed to be tinged with a beautiful rose tint. This 
phenomenon appears to be due to the formation of arseniate of cobalt, and 
to be analogous to that of Evythrine in nature, where the cobalt oxide, 
combining with arsenic acid, is hydrated with, the water absorbed chemi¬ 
cally from the atmosphere by the latter. Cronstedt ( 4 Essay towards a 
System of Mineralogy,’ Lond. 1772, Sect, ccxlvi. p. 230) notices this fact 
under the article 44 Cobalt,” which, he says, 44 w r hen united with the calx 
of arsenic in a slow (not a brisk) calcining heat, assumes a red colour: 
the same colour is naturally produced by way of efflorescence, and is then 
called the bloom or flowers of cobalt .” The fact proves the truth of 
Gmelin’s assertion, that fusing gold takes up a certain portion of arsenic* 
Another proof seems shown in the fact that the gold ball thus treated, 
assumes on the surface, when rapidly and momentarily heated, a dark 
reddish, and even a copper-coloured yellow, which may be the so-called 
44 rose-colour” said to be given to gold by Indian goldsmiths, but wfflich I 
have never yet seen in any part of India. 

III. ec On a Periodicity of .Rainfall in connexion with the 
Sun-spot Periodicity/* By C. Meld rum, Director of the 
Meteorological Observatory, Mauritius. Communicated by 
Sir Edward Sabine, K.C.B., F.R.S. Received April 6, 1873. 

Assuming that there is a sun-spot periodicity, in the course of which 
the sun undergoes a variation with respect to heat or some other form of 
energy, we should expect to find a corresponding variation in the state of 
our atmosphere. 
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With this idea, it was some time ago determined to discuss the cyclones 
that had occurred during the last twenty-five years in the Southern Indian 
Ocean, and it was found, what had been often surmised, that they were 
more frequent and more violent in the maxima than in the minima sun¬ 
spot years. 

It is well known that the cyclones of the Indian Ocean are attended 
with much rain, which is not confined to the body of the storm., but ex¬ 
tends over wide areas. Tears remarkable for cyclones, therefore, should 
be also years remarkable for rain; but to test this inference, with regard 
to the Indian Ocean, w^e had no rainfall statistics, except eighteen years’ 
observations at Mauritius : and these w r ere in every respect favourable, 
the rainiest years having been those in which cyclones were most abun¬ 
dant. In the absence of other data, the Brisbane and Adelaide rainfalls 
w^ere consulted; and it was found that, like the Mauritius rainfall, they indi¬ 
cated a periodicity. It was then surmised that there might be a rainfall 
periodicity generally, and that, if such was the case, both it and the cy¬ 
clone periodicity were concomitant effects of one and the same cause. 
This supposition having been strengthened by the results of an examina¬ 
tion of the rainfall of England, it was resolved to examine all the rainfall- 
tables (containing one or more sun-spot periods) that could be obtained. 

The first step was to ascertain whether there w r as any marked differ¬ 
ence in the amount of rainfall at or about the turning-points of the sun¬ 
spot period. This has been done for eighteen stations by adding the 
rainfall in the three principal years of maxima, and in the three principal 
years of minima sun-spots, and then comparing the results. The follow¬ 
ing Table gives the stations and the years of observation 


Table I. 


Stations. 

Lat. 

Long. 

Years of 
Observation. 



From 

To 

i. Christiania (Observatory) . 

59 55 N - 

O ! 

10 43 E. 

1839 

1863 

2. Aberdeen . 

57 09 

2 06 W. 

1829 

1867 

3. Arbroath . 

4. Deanston House, Perthshire ... 

56 34 N. 

2 35 W. 

1843 

1837 

1868 

1865 

5. Inveresk. 

6. Ca rbeth-Guth rie, near Glasgow 

7. Haddington . 

55 56 N. 

3 03 w. 

1852 

1815 

1 8 3 6 

1865 

1 859 

1864 

8. Greenwich (Observatory). 

9. Brussels (Observatory). 

51 29 N. 
5 ° 5 1 ^ T - 

0 0 

4 22 E. 

1815 

1833 

1869 

1861 

10. Toronto (Observatory). 

43 29 

7 5 04 W. 

1854 

1869 

11. Calcutta. 

22 33 N. 

88 21 E. 

1853 

1871 

12. Madras (Observatory). 

13 04 N. 

80 14 E. 

1843 

i8 49 

13. Demerara (Observatory). 

6 49 N. 

58 15 W. 

1846 

1856 

14. Mauritius (Observatory). 

20 10 S. 

57 3 ° E - 

i8 54 ; 

1872 

15. Brisbane (Observatory) . 

27 28 S. 

153 06 E. 

i860 

1871 

16. Natal (Observatory). 

29 30 S. 

38 02 E. 

1858 | 

1867 

17. Cape (Observatory) .. 

33 5 6 S - 

18 49 E. 

1842 

1869 

18. South Australia (Adelaide). 

34 54 S. 

138 38 E. 

1839 

i860 
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The annual rainfall at these stations is given in a subjoined Table, 
from which we obtain the following results, showing the rainfall at each 
station for maximum- and minimum-sunspot periods of three years each, 
the maximum- and minimum-sunspot years being respectively placed in 
the middle of each three-year period, as will be seen on reference to the 
Table. 


(i) Christiania. 

Max. years. Min. years, 
in. in.'; 


6 4 >6 5 5975 

72-88 57-19 


137-53 116-94. 


(2) Aberdeen. 
88*42 49-26 

7778 7174 

79-30 94*14 

96-27 90-35 


34 1 *37 3°5*29 

(3) Arbroath. 

79‘4 797 

850 78*2 

1644 1 5 T 9 

(4) Deanston House. 

III-25 104*22 

I 2 I -85 IOO-95 

233*10 205-I7 


(5) Haddington. 
86-i 70-3 

72-5 77*7 

158-6 148-0 

(6) Inveresk. 
85-82 76-79 

(7) Carbetii-Gutiirie. 
125-94 130-84 

132*57 I 3 1 *°9 

139-79 124-60 

133-92 103-48 

532-22 490-01 


(8) Greenwich. 

Max. years. Min. years. 


m. 

in. 

77*45 

82*31 

88-26 

82*84 

7i*7 6 

63*08 

73-76 

67-10 

78*30 

84-20 

3»9‘53 

379*53 

(9) Brussels. 

85*26 

74*43 

91-23 

95-04 

92*12 

75*54 

268-61 

245-01 

(10) Toronto. 

102*22 

110*18 

(ll 

) Calcutta. 

210*37 

218-76 

(12) Madras. 

175*0 

125-0 

(13) Demerara. 

33i'4« 

275*94 

(14) Mauritius. 

170-77 

132*33 

134-44 

120-72 

305*21 

253*05 

os) 

Queensland. 

124*07 

98-15 

0 

[6) Natal. 

81-41 

91-85 

( 

17) Cape. 

81-3 

64-5 

912 

69*2 


172-5 133-7 

(18) South Australia. 
64-44 52*90 


We take for the maximum-sunspot years 1817, 1830, 1837, 1849, 
and 1860 ; and for the minima-years 1823, 1834, 1844, 1856, and 1867. 
In some instances we cannot get three-year periods with the maximum 
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or minimum year in the middle. This happens in the following cases:— 
In the Aberdeen series, 1865-67 has been taken for 1866-68, because we 
have not the observations for 1868. In the Deanston-House series 
1837-39 has been taken for 1836-38, the series commencing with 1837. 
In the Demerara observations 1854-56 has been taken in place of 1855-57, 
the series ending with 1856. The years 1870-72 have, in the Mauritius 
series, been taken for three maxima-years ; but if 1872 be the maximum- 
sunspot year, and the three principal maxima-years be 1871-73, the rain¬ 
fall for these years will probably be still greater; for since the 1st of J anuary 
1873, 38 inches of rain have fallen. The means of two years have been 
taken in the Brisbane observations, the series commencing with 1860 and 
ending with 1871. In the Calcutta and Toronto series we have taken the 
one maximum-period, and the mean of the two minima-periods. 

These slight deviations, as will be afterwards seen, do not.affect the 
general results. 

Now, collecting the sums of the rainfall in the maxima- and minima- 
periods of three years each, we get the following Table;—■ 


Table II. 


Stations. 

Eainfall 

in 

max. 

periods. 

Rainfall 

in 

min. 

periods. 

Excess or 
defect in 
max. periods 
on min. 
periods. 

Rainfall 

in 

max. 

years. 

Rainfall 

in 

min. 

years. 

Excess or 
defect in 
max. years 
on min. 
years. 


in. 

in. 


in. 

in. 

in. 


in. 

Christiania . 

* 37*53 

116*94 

+ 

20*59 

43*87 

39*90 

4 - 

3*97 

Aberdeen . 

34 1 '37 

305*29 

+ 

36*08 

110*64 

108*92 

4 - 

1*72 

Arbroath . 

164*40 

157*90 

+ 

6*50 

53 ' 8 ° 

58-5° 

— 

4*70 

Deanston. 

233*10 

205*17 

+ 

2 7‘93 

76*90 

66*13 

4 - 

10*77 

Invereslc . 

85*82 

7679 

4 - 

9*°3 

31*97 

2975 

4 - 

2*22 

Carbeth. 

532*22 

490*01 

4 - 

42*21 

175*71 

168*30 

4 - 

7*41 

Haddington. 

158*60 

148*00 

4 - 

io*6o 

24*60 

21*30 

4 - 

3*30 

Greenwich. 

3 S 9’57 

379*53 

4 - 

10*04 

J 3 2 *74 

120*39 

4 - 

32 ‘35 

Brussels... 

268*61 

245*01 

4 - 

23*60 

87*82 

83*01 

4 - 

4*81 

Toronto . 

102*20 

106*90 

— 

4*70 

27*99 

28*05 

— 

0*06 

Calcutta . 

210*37 

218*76 

— 

8*39 

52*61 

64*23 

— 

11*62 

Madras... 

175*00 

125*00 


50*00 

54*00 

45*00 

4 - 

9*00 

Demerara.. 

331*46 

275*94 

4 - 

55 ' 5 2 

132*22 

87'73 

4 - 

44*49 

Mauritius. 

3 ° 5 ’ 21 

254*06 

4 - 

5 I,]t 5 

9 2 ”43 

82*20 

4 - 

10*23 

Queensland .. 

124*07 

98*28 

+ 

2 * 5*79 

54 ” 6 3 

61*04 

_ 

6*41 

Natal . .. 

81*41 

91*85 

— 

10*44 

30*60 

3 1 *49 

— 

0*89 

Cape .. 

17 2*50 

133*70 

4 - 

38*80 

53*70 

40*70 

*r 

13*00 

Adelaide . 

64*44 

52*90 

4 - 

ii *54 

2 5 *44 

19*67 

4 - 

5*77 

Sums. 

3877*88 

3482*03 

-t-39585 

1261*67 

1136*31 

4-105*36 


The above Table comprises the results of all the rainfall-tables I can 
find containing a maximum- and a minimum-period. Now we see that, 
in the maximum-sunspot periods of three years each, the rainfall at the 
eighteen stations was 395*85 inches greater than in the minimum-sunspot 
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periods of three years each, and, which is still more striking, that the ex¬ 
cess is on the side of the maxima-periods at fifteen out of the eighteen 
stations. 

In the last three columns I have given the total rainfall for the single 
maxima-years 1817, 1830, 1837, 1849, and 1860, and for the single 
minima-years 1823, 1834, 1844, 1856, and 1857, with the excesses and 
defects; and we find a total excess of 105*36 inches in favour of the 
maxima-years, only five stations showing an excess on the other side. 

The unfavourable stations are Toronto, Calcutta, and Natal; and it 
should be remarked that at Toronto. the snow was not melted, but one 
tenth of its depth taken to represent an equivalent depth of water, while 
Mr. Blarifone, the meteorological reporter to the Bengal Government, 
has expressed a doubt as to the accuracy of the Calcutta observations in 
the earlier part of the series. If, however, we had taken the years 1847-49 
in place of 1848-50 for the maximum-period, the Calcutta observa¬ 
tions would have given a different result. With regard to Natal, the 
geographical peculiarities described by Dr. Mann probably render that 
station unfavourable for showing in a few years any periodicity that may 
exist. 

Having ascertained, then, that there is at nearly all the above stations 
a very remarkable difference in the amount of rainfall at or near the 
turning-points of the sun-spot period, the next step is to find the effect 
of grouping the observations. For this purpose we give, in the first 
place, the rainfall at as many stations as possible in each minimum-sun¬ 
spot year, and in each two or three years on either side of it; and, in the 
second place, we give the rainfall for each maximum-year and two or 
three years on either side of it. If we do not find any tendency to 
an equalization of the annual rainfall, we shall have further proof of: a 
periodicity. 


Table III. (Minimum-year, 1834). 


Stations. 

1831. 

1832. 

i8 33 - 

1834. 

1835- 

1836. 


in. 

in. 

in. 

in. 

in. 

in. 

Aberdeen ... 

29*16 

21*07 

22*04 

12 28 

H *94 

2469 

Carbeth. 

49’59 

40*29 

46*12 

42-37 

42*60 

53 * 9 ° 

Greenwich. . 

34 ' 4 8 

30*69 

29*79 

23-84 

29*21 

31*01 

Total. 

31 3‘ 2r 3 

92*05 

9775 

7^’49 ! 

8675 

109*60 

Means . 

3474 

30*68 

32-65 

26*16 

28*92 

36-53 


The above Table shows no tendency to an equalization, but to the 
formation of a curve, the lowest point of which corresponds with the 
minimum-sunspot year. 
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Table IV. (Minimum-year, 1844). 


Stations. 

1841. 

1842. 

1843. 

1S44. 

1845. 

1846. 


in. 

in. 

in. 

. 

m. 

in. 

. 

m. 

Christiania .. 

24-85 

12*93 

I 9 *i 5 

1963 

23*57 

21-14 

Aberdeen .. 

27-38 

25*39 

22-84 

21*70 

27-00 

30*30 

Deanston . 

32 *i 5 

30*80 

30-70 

29-38 

44 * t 4 

44-10 

Carbeth. 

47*42 

37*39 

36-89 

37*69 

50*02 

49 ' 3 » 

Haddington. 

24-30 

17-30 

22-30 

21*30 

26-70 

29*80 

Greenwich . 

28-76 

20*03 

22-52 

21-87 

18*69 

23*54 

Brussels . 

30-72 

24*77 

31*63 

3 1 ’55 

31*86 

24*96 

South Australia . 

17-96 

20*32 

17*19 

16-88 

18-83 

26-88 

Sums. 

233*54 

188*93 

200*62 

200'00 

240*81 

250*10 

Means . 

* 9 #I 9 

23*62 

25*08 

25*00 

30-10 

31-26 


The above Table gives results similar to those of Table II,; only the 
year of minimum rainfall is 1842 in place of 1844. 


Table V. (Minimum-year, 1856). 


Stations. 

1853. 

1854. 

1855. 

1856. 

1857. 

1858. 

1859. 


in. 

in. 

in. 

in. 

in. 

in. 

in. 

Christiania ... 

12-89 

17*69 

I 9* 1 5 

2027 

17-77 

20*42 

20*78 

Aberdeen . 

2 i *33 

16-45 

23-29 

43*7 8 

27-07 

28-29 

30-65 

Arbroath . 

27-60 

20*90 

21*20 

32*20 

24-80 

24*40 

25*20 

Deanston . 

38 * 7 ° 

42*15 

28-65 

36-75 

35*55 

40*40 

43-85 

Inveresk . 

28-33 

21*68 

21*43 

29-76 

25*61 

23-58 

25*34 

Haddington ... 

23 * 4 ° 

23*10 

21*00 

28-50 

28*20 

23*20 

24-70 

Greenwich ... 

29-00 

19-00 

23*80 

21*90 

21*40 

17-80 

25-90 

Brussels . 

26*65 

28-67 

26-15 

3 i *34 

18*05 

19-92 

29*68 

Mauritius. 

39-82 

39*43 

42-66 

46*23 

43*44 

35*50 

56-87 

Cape. 1 

21'20 

20*00 

24*60 

21*90 

22*70 

24*10 

36*70 

South Australia 

26-99 

15*34 

23 *H 

24*92 

21*16 

21-52 

14-84 

Sums. 

295-31 

264-31 

275*07 

337*55 

28575 

279* 1 3 

334 * 5 i 

Means . 

26*85 

24*03 

25*01 

30*69 

25-89 

25-38 

30-41 


The above Table makes 1854 the driest year, and 1856 and 1859 the 
wettest years, although 1856 was the minimum-sunspot year. From 
1854 to 1856 the rainfall increased, and then decreased till 1859. All 
the eleven stations except three are in Europe. I have compiled from 
vol. i. of the ‘ Eeport of the TJ.S. Commissioner of Patents ’ the fol¬ 
lowing Table, shoving the rainfall at eleven stations in the United 
States in the years 1854—59 :— 
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Table VI. 


Stations. 

1854. 

1855. 

1856. 

1857. 

1858. 

1859. 


in. 

in. 

in. 

in. 

in. 

in. 

Amherst . 

47'34 

4.8 * 18 

40*13 

47*66 

4 2 '57 

51*28 

Nantucket. 

47*43 

48-94 

35*70 

49*87 

41*94 

48*28 

New Bedford . 

47*84 

3 6 *44 

32*98 

3859 

42*42 

49 * 9 * 

Glen wood. 

43*°3 

44 * 10 

39 ' 5 ° 

43*45 

53-68 

45*59 

Gettysburg . 

33*22 

47*62 

28*62 

38*22 

45-64 

42*42 

Moinsville . 

45-00 

43 *io 

30*34 

47 * 8 o 

40-10 

5 J '®5 

Pocopsou... 

45*90 

49 ' 5 6 

34*35 

46*72 

4*'3 5 

50*66 

Lambertville . 

43* 1 3 

45* J 7 

32*32 

48*66 

4 °' 3 I 

47*63 

New Harmony. 

35*57 

48*07 

23*18 

39*66 

48-71 

44*33 

Pean Yau. 

19*66 

29*96 

21*68 

44 * 9 ° 

26*78 

2 9* I 5 

Providence . 

37*10 

39*°5 

40*97 

44*75 

44 ’S 1 

45**6 

Sums. 

445*22 

480*19 

359*77 

490*28 

468*01 

506*06 

Means .. 

4°*47 

43 * 6 o 

32*71 

44*57 

4 2 ‘55 

46*01 


These American observations are the only additional ones we have for 
the above period; and they make 1856 the minimum-rainfall year. 
Combining the means in Tables V. and VI., we get:— 


Table VII. 


Years. 

i* 54 - 

1855. 

1856. 

1857. 

1858. 

1859. 


Means . 

in. 

3 2 ' 2 5 

in. 

34*33 

in. 

3 I ’ 7 ° 

in. 

34*73 

in. 

33*96 

in. 

38*21 



showing that the means of twenty-two stations still make 1856 the 
minimum-year. 


Table VIII. (Minimum-year, 1867). 


Stations. 

1863. 

1 

1864. 

1865. 

18 66. 

1867. 

1868. 

Arbroath . 

Greenwich . 

Mauritius... 

Brisbane . 

Cape . 

in. 

24*70 

19*80 

33 ' 4 2 

68*82 

25*60 

in. 

23*90 

16*90 

2 4* I 5 

47*00 

18*90 

in. 

27*90 

28*70 

44*73 
24*11 
18*70 

in. 

25*70 

30*70 

2 °*57 

37* 2 4 

19*20 

in. 

30*50 

28*40 

35*97 

61*04 

22*90 

in. 

33*60 

25*10 

64*18 

35 * 9 8 

22*90 

Sums. 

i 7 2 ‘34 

I 4°’85 

144*14 

i 33 ’ 4 i 

178*81 

l8l*76 

Means .. 

34*47 

28*17 

28*83 

26*68 

35 ' 7 6 

36*35 


The driest year at these stations was 1866; and 1867 was one of the 
rainiest years. 
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Collecting the means in Tables III., IV., V., and VI., we get the next 
Table, showing the mean rainfall in the years 1834, 1844, 1856, and 
1866, and in the years on either side of them.- 


Table IX. 


Years. 

Rainfall. 

Means. 

1832,1842,1854, 1864. 

1833, 3843, 1855, 1865. 

1834, 1844, 1856, 1866. 

1835, 1845, 1857, 1867. 

1836, 1846, 1858,1868. 

in. 

11472 
120*89 
109*53 
129*51 
137*69 

in. 

28*68 

30*22 

27*38 

32-38 

34 ' 4 2 


Taking now each maximum-sunspot year, and two or three years on 
either side of it, we get:— 


Table X. (Maximum-year, 1837). 


Stations. 

1834. 

1835- 

3836. 

1837. 

3838. 

Aberdeen . 

Carbeth. 

Greenwich . 

Brussels . 

in. 

12*28 

4 2 *37 

23*84 

20*12 

in. 

34*94 

42*63 

29*21 

24*33 

in. 

24*69 

53 * 9 ° 

33*03 

32*59 

in. 

20*29 

43*36 

19*11 

29* J 5 

in. 

32*40 
42'7 3 
21*64 

23*52 

Sums. 

98*61 

iii*o8 

142*19 

113*71 

320*29 

Means . 

24*65 

27*77 

35*55 

27*93 

30*07 


Table XI. (Maximum-year, 1848.6). 


Stations. 

1846. 

3847. 

3848. 

3849. 

3850. 

3853. 


in. 

in. 

in. 

in. 

in. 

in. 

Christiania . 

21*14 

14-65 

25*00 

37*36 

20*49 

38*48 

Aberdeen . 

30*30 

I 9*5° 

32*70 

25*10 

21*50 

23*36 

Arbroath .. 

29*70 

25*3° 

33*00 

23*50 

22*90 

23*30 

Deanston . 

44*10 

37*65 

42*60 

40*00 

39*25 

32“47 

Haddington .. 

29*80 

20*70 

28*90 

22*40 

23*20 

22*40 

Carbeth. 

49*38 

39*57 

49-81 

43*73 

42*40 

37*45 

Greenwich . 

23*54 

32*82 

30*20 

23*9° 

397O 

2 3 * 60 

Brussels . 

24*95 

24*07 

3i*32 

26*97 

32-94 i 

30-39 

Demerara. 

85*65 

89*98 

303*90 

332*22 

97*34 

302*84 

Cape. 

22*50 

22*40 

23*20 

24*60 

33-5° 

20*30 

South Australia . 

26*88 

2763 

19*73 

25*44 

39-27 

30*63 

Sums. 

387'94 

334*25 

438*36 

403*00 

372*49 

363*02 

Means . 

35'57 

3°*39 

38-03 

3664 

| 33*86 

32*82 
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1873.] between Rainfall and Sun-spot Periodicity. 


Table XII. (Maximum-year, 1860). 


Stations. 

1858. 

1859. 

i860. 

1861. 

1862. 

1863. 


in. 

. 

m. 

in. 

in. 

in. 

in. 

Christiania . 

20-42 

20*78 

26*71 

25*39 

25*12 

21*79 

Aberdeen . 

28*29 

3°' 6 5 

34'65 

30*97 

3°*77 

25*74 

Arbroath . 

24*40 

25*20 

30*30 

29-50 

31*20 

24*7:0 

Deanston. 

40-40 

43' 8 5 

37*30 

45*05 

5 T *55 

44*55 

Haddington. 

23*20 

24*70 

27*30 

25 * 9 ° 

29*80 

23*00 

Inveresk .. 

*3*58 

25*34 

3 i *97 

28*51 

32*89 

29*10 

Greenwich . 

17*80 

25-9° 

32*00 

20*40 

26*50 

19*80 

Mauritius. 

35 * 5 1 

56-87 

45* j 6 

6873 

28*40 

33*42 

Cape. 

.24*10 

36*70 

29*10 

25*40 

32*01 

25*60 

Sums. 

237*70 

290*04 

294*49 

299*85 

288*24 

247*90 

Means . 

26*41 

32*23 

32*72 

33*32 

32*03 

27*54 


Combining the means in Tables X., XI., and XII., we get:— 


Table XIII. 


Years. 

Rainfall. 

Means. 

1834, 1846, 1859 .. 

1835,1847, i860 . 

1836, 1848, 1861 . 

1837, 1849, *862 . 

1838, 1850, 1863 . 

in. 

92*15 

90*88 

107*50 

96*60 

92*36 

in. 

30*72 

30*29 

35*83 

32*20 

30*79 


The last four Tables show an increase of rain at or very near the 
maximum-sunspot year; and there is, upon the whole, a distinct ten¬ 
dency to an ascent and descent. 

Comparing Tables IX. and XIII., we find that the mean rainfall in the 
minimum-sunspot years 1834, 1844, 1856, and 1866 was 27’38 inches, 
and in the maximum-sunspot years 1836, 1848, and 1861, 35*83 inches, 
giving an excess of 8*45 inches. 

With the exception of 1842, all the years of minimum and maximum 
rainfall shown by the Tables are within a fraction of the corresponding 
minmum- and maximum-sunspot year. 

The last Table I beg to present is one showing the annual fall at eighteen 
stations. An inspection of it will show that, generally," the maxima- 
periods of those years give each more rainfall than any other three con¬ 
secutive years, and the minima-periods less rain than any other three 
consecutive years, in each set of observations. 

There are no doubt errors of observation, as well as discrepancies, 
arising from changing the forms and positions of the gauges; and it is 
difficult to believe that more correct observations would not have given 
still more remarkable results. 
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Mr. C. Meldrum on a connexion 


[May 15. 


Table XIV. 

Giving the Annual Rainfall at Eighteen Stations in different parts 
of the World. 


Years*. 

Eainfall. 

Years. 

Eainfall. 

Years. 

Eainfall. 

Station.— 

-Christiania. 


in. 


in. 


in. 

1852...... 


1841. 


1839... 


1853. 


1842. 

. 30*80 

1840... 


18 54. 


721843...... 

. 30*70 

1841... 

.24-85 

721855. 


721844. 

.*9-38 

1842... 

. 1^-93 

721856. 

.43-78 

721845. 


721843. .. 

. i6 '55 

721857. 


1846. 


721844... 

. I9'63 

1858. 


i 8 47. 

. 37*65 

721845... 


#1859 . 


01848. 

. 42*60 

1846... 


071 860. 

.34-65 

01849. 


1847... 

. I4*65 

01861. 

. 3°*97 

oi8so. 

.39-25 

#1848... 


1862. 

. 3077 

1851. 


#1849... 


1863. 


1852. 

.54-34 

01850... 

. 22*49 

1864. 


1853. 


I85*.. 

. 18*48 

721865. 


2854. 

. 42-15 

1852... 


721866. 


721855. 


1853... 


721867. 


721856. 

.36-75 





721857 . 






«i85 5 ... 


Arbroath. 

1858 . 

. 40*40 

721856... 


721843 . 

. 25*1 

01859 . 

. 43-85 

721857... 


721844...... 




I858... 


721845 . 

. 28-3 

01861 . 

. 45*^5 

^1859... 


1846 . 

. 29*7 

1862 . 

. 5i*55 

#l860... 


1847 . 


1863 . 

. 44*55 

#l86l... 

.25-39 

0*1848. 


1864 . 

. 4i’9° 

1862... 


0*1849 . 

.23-5 

1865 . 

. 33*75 

I863... 

9 1 *70 

01850. ... 














TT t TvrvT.TnmAir 

I Aberdeen. 

1852 . 

. 29*3 

O1836 . 

. 32-7 

#1829.... 


1853 . 


OI837 . 


01830.... 


'854 . 


O1838 . 

. 28 8 

#1831.... 


721855 . 


1839 . 

. 21*4 

1832.... 


221856 . 

. 32*2 

184O . 

. 23*9 

*1833.... 


721857 . 

..... 24*8 

I84I . 

. 24*3 

721834.... 

.. 12*28 

1858. 

. 24*4 

1842. 

. 17*3 

721835.... 

. H’94 

0*1859. 

. 25*2 

721843. 


#1836.... 


01860. 

. 3°*3 

721844. 

..... 21*3 

#1837.... 


01861. 

. 29*5 

721845. 


0*1838.... 


1862. 


I846. 


1839.... 


1863. 

. 24*7 

1847. 


1840.... 


1864. 


OI848. 

. 28*9 

1841.... 


1865. 

. 27*9 

OI849. 


1842... 

. 25*39 

721866. 

. 25*7 

01850. 


#1843,... 


721867. 

. 30*5 

1851. 


721844.... 


$21868. 

.33-6 

1852. 

. 27*5 





1853. 






1846.... 


Deanston House, 

1^54. 


1847.... 


Perthshire. 

72 i 855...... 


#1848.... 


0*1837. 


72 i 856. 


01849.... 


01838...... 

.39-25 

721857. 


#1850.... 


01839. 

. 35*20 

1858. 


1851.... 


1840. 

..... 25*95 

OI859. 

. 24*7 


* The years taken for maximum are marked o, those for minimum n. 
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1873.] hetioeen Rainfall and Sun-spot Periodicity . 

Table XIY. ( continued ), 


Years. 

Bainfall 

Years. 

Bainfall 

] Years. 

Bainfall. 


in. 


in. 


in. 

01860. 

. 27*3 

9x1845. 


1852. 

...... 34*20 

01861,...., 


1846. 


i 8 53 . 


1862...,., 


1847. 

. 39*57 

1834. 


1863. 


01848. 

. 49 ' 8 i 

9x1855. 


1864. 


#1849. 


911856...... 

9x1857...... 







S Inveresk. 

1851. 

. 37*45 

1858. 


1852. 

. 3° #I 7 

1852. 


01859. 

. 25*90 

>853. 

. 28*33 

>853. 


01860. 


1854. 


i8 54 . 


01861. 


M1855. 

. 21*43 

n 1855. 

. 30-54 

1862.. 


^1856. 


9x1856. 

. 40*34 

1863...... 


^1857. 


9x1857. 


1864. 


1858. 

. n ' 5 % 

1858. 

. 43-29 

1865. 


#1859. 

. 25*34 

1859. 


9x1866. 


X 18 6n 






01861. 


1 Greenwich. 

9x1868. 


1862. 


1815...... 


1869. 


1862. 






1864. 


an 817. 


Brussels. I 

1865. 

.2778 

01818. 

. 23*37 

9x1833. 

. 2 9 ‘ 9 S 



! i« Tn 

^, 9 -n A 



Carbetii-Gutiirie, near 

i . '■“t 

\ 1820. IJ'TO 

9x183 c. 


Glasgow. 

1821. 

. 31*53 

01836...... 

. 32-59 

1815. 


9x1822. 

..... 24*95 

01837. 

. 29*15 

01816. 

. 39*59 

9x1823. 

. 24*38 

01838. 

. 23*52 

01817*. 


9x1824. 


1839. 


071 8l8. 


1825. 


1840. 


l8lO. 


1826. 


t 8ai. 








1820. 


1827. 


1842...... 

. 24*77 

1821. 

. 47'37 

1828. 


9x1843. 

. 3 I -63 

Wl822. 

. 45*32 

#1829. 


9x1844....... 


n 1823.. 

. 47 * 9 ° 

0*1830. 

. 3 i*H 

9x1845. 

. 3**86 

9x1824..,.... 


0*1831. 

. 34'48 

1846. 

. 24*95 

1825....... 


1832. 


1847. 

. 24*07 

1826. 


ni '&' x'x . 


01848. 








1827. 


9x1834. 

. 23*84 

01849. 

..... 26*97 

1828. 

. 45*30 

^1835. 


01850. 

. 32-94 

01829. 


071 836. 


1851. 

. 30*39 

01830.. 


O1837 . 


1852. 

. 35*00 

01831. 


O1838. 

. 21*64 

1853. 


1832. 

. 4°' 2 9 

1839. 


1854. 


**1833 . 


1840. 

. 18*43 

MI855. 


"1834. 


1841. 

. 28*76 

9x1856. 

. 3 J *34 

»l 835 . 

. 42*60 

1842. 

20*03 

9x1857. 


#1836....... 


1843....... 

. 22*52 

1858. 

..... 19*92 

^837. 

. 43 - i 6 

9X1844 . 


01859. 


071 838. 


W1845. ...... 


01860 . 


1839 . 


1846 . 

. 23*54 

01861 . 

..... 30*74 









1 °47 . 




184I....... 

. 47^2 

01848....... 


Toronto. j 

1842....... 


01849 . 


i8 54 *<. 

. 3271 

^1843 . 

. 36*89 

01850 . 

..... 19*70 

911855. 

. 41*55 

9x1844....... 


1851 . 


911856 . 



YOL. XXI. 


2c 
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On Rainfall and Sun-spot Periodicity . [May 15^ 


Table XIY, (continued). 


Years. 

Rainfall. 

Years. 

Rainfall. 

Years. 

Rainfall. 


in. 


in. 


in. 

221857. 

. 

22l85<J..... 

. 93*32 

221844. 

. i8‘8 

1858. 

. 32*59 

ni 85 6 . 

. 87-73 

721845. 














071860. 

. 27-99 

Mauritius. 

1847. 


071861. 

.. 34*47 

1853. 

. 39*83 

071848. 

•. 23-2 

1862. 

. 34*07 

1854 . 

. 39'43 

071849. 


1863. 

. 32*77 

^1855. 


071850. 

.33-5 

1864. 

. 36*95 

721856. 

. 46*23 

1851. 

...... 20-3 

1865. 

. 32-93 

321857. 

....... 43^4 

1852. 


721866. 

. 39*42 

1858. 

. 35 * 5 i 

1853. 


721867. 


01859. 

.56-87 

1854. 

. 20’0 

n 1868. 

. 34*28 

01860. 

. 45 *i 7 

221855. 


1869. 

. 39*64 

#1861. 

. 68*73 

721856. 

. 21'9 

---- 


1862. 


221857. 


Calcutta, 

1863. 

. 33*42 

1858. 


1853- 


1864. 

. 24-15 

0-1859. 

. 36*7 

1854. 


1865. 

. 44*73 

0-1860. 


M1855. 

.. 70*37 

321866. 

. 20-57 

01861. 

.25-4 

721856. 


^21867. 

. 35*97 

1862. 

. 32*0 

221857. 


221868. 


1863. 

.25-6 

1858. 


1869. 


1864. 


^1859. 

. 68*66 

#1870. 

. 45*57 

1865. 

. 187 

071860. 


#1871. 


1 721866. 


#1861. 


#1872. 


221867. 

. 22*9 







1863. 


Queensland (Brisbane). 

1869. 








1865. 

. 6r 5 8 

#1861. 

. 69-44 

South Australia 

#1866. 


1862. 


(Adelaide). 

721867. 


1863. 

. 68-82 

1839. 

. *984 

221868. 

. 9 I *49 

1864. 

. 47 *oo 

1840. 


1869. 


1865. 

. 24-11 

1841. 

. 1 7*9 5 

1870. 

. 60-26 

22i 866. 

. 37*24 

1842. 

...... 30-32 

1871. 

.93'3 1 

721867. 

. 61-04 

221843. 

. 17*19 



1868. 

.35-98 

721844. 

. 16-88 

I Madras, 

1869. 

.54-36 

221845. 

. 18-83 

721843 


#1870. 

. 79-06 

1846. 

. 26-88 

221844 

. 45 *o 

01S71. 

45*43 

1847. 








1846 


j Natal (Maritzburg). 

071849. 

. 25-44 

071 847 

. 81*0 

1858. 









0-1848 


221859. 

. 28-40 

1851. 


0 1849 

. 54 *o 

721860. 


1852. 

. 27-34 

--—- 


221861,.. . 


1853...... 

. 26-88 

Demerara. 

1862. 

. 29-91 

1854...... 

...... 15-35 

1846. 

. 85-65 

1863 . 

....... 34-66 

«i8js.,..,. 

. 23-14 

1847. 

. 87-98 

1864. 

. 37 * 3 1 

721856 . 

. 24-92 

01848. 


021865. 

. 3 T ’°8 

721857. 


01849. 

.132*22 

071866. 


1858. 


071850, 

. 97*34 

071867. 

. 3**49 

i 8 59 . 

. i 4‘ 8 4 

1851. 




i860. 






1852. 

. 94*54 

Cape (Observatory). 1 



I*S 3 - 

. 74*84 

1842. 




721854. 

. 94*89 

^1843. 























































































































































